Effect of chlorpropamide on glucose transport in rat adipocytes in the absence of changes in insulin binding and receptor-associated tyrosine kinase activity.
In an attempt to elucidate the cellular mechanism(s) by which sulfonylureas exert their extrapancreatic hypoglycemic effects, various parameters of insulin action were examined in vitro, using rat adipocytes maintained in a biochemically defined medium. Cells were maintained for 20 hours in the absence or presence of 175 micrograms/mL chlorpropamide and insulin binding, hexose transport, glucose metabolism, and insulin receptor tyrosine kinase activity were compared. Chlorpropamide treatment had no effect on insulin binding, altering neither receptor number nor affinity. However, the sulfonylurea did enhance 2-deoxyglucose transport in both the absence (17%, P less than .01) and presence (20%, P less than .01) of insulin. Furthermore, glucose metabolism as measured by the conversion of glucose (0.2 mmol/L) to CO2 and total lipids was also significantly increased by chlorpropamide treatment in both the absence (30%, P less than .01) and presence (31%, P less than .05) of insulin. Potentiation of insulin-stimulated transport or metabolism was not explained by an increase in the basal state alone because the incremental responses to 40 ng/mL insulin were potentiated by 19% (P less than .01) and 25% (P less than .05), respectively. Activity of the insulin receptor kinase was unchanged as evaluated by autophosphorylation of partially purified receptors, phosphorylation of an artificial substrate and by phosphorylation of the receptor in situ. These studies demonstrate that the sulfonylurea, chlorpropamide, stimulates glucose transport and potentiates insulin's effect on this process by acting at a site(s) beyond insulin receptor binding and phosphorylation.